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~What isthe United Siates
Natleﬁal L%rﬂﬂ 0)] ﬂﬁd@l—ﬁe?

jest biomedical library. 5
; ﬂmﬁa { ks, journals, technical

reports, manuscripts, microfilms,
ohotographs and Images

of the National Instltute51a " Hea

Programs from medical history to
Jlotechnology




Whyzis NEM ivolved withiNGI2

- Possession of |arge image data sets

Research 1Nto biomee H?alaeemmumeatl ons

d distance h?alﬂa education

ﬁ'@éﬁmage StorageJ ransmission and

Optimization Project (compression and

communications technigues applied to

\/isible Human data set): Need faster dat:

‘ransfer

— BITA (sub-project): Biomedical transmission

ver ATM




NLM ATM Research Network

Connectivity:

~ Internet2 member 1997, connectivity mid-1998 via BWI gigapop
— VBNS membership in process, connectivity mid-1998 —

- = NGI funded agency (connection provided via ATDnet currently)

-« ATDnet: Advanced Technology Demonstration Network

LM-has2 159Vibpslinks-into-theATDnet —

» Via-an NIH 622Mbpslink-to ATDnet
Cl-technology-trial network —

NLM-has a 459Mbpslink into an MCI ATM test network

> Texas Medical Center at other end-oflink, through-the Institute

for Biosciencesand Technology (part of Texas A&M
University)




Toother NIH——
ATM switches ———
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~ Largelmage Data Sels

What digitized biomedical images/datasets
- exist here?

—Visible Human (MRI, CT-Cryosectioned
anatomic color images)

=\= S 1l (Spine x-r: x-ray images)
~Utu 1ages: NHANES Il (hands,
\ﬁeegiravamaﬂes)
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Visible Humans

- Data set representing complete normal adult mal%@‘emale
RI, CT and cryosectioned anatomical’inmages of two cadavers
ale and femal e dataprovided to-over 700-licensees h
aleDataset —

MRI: axial images of head and neck and longitudinal of rest o
body at 4 mm intervals, 256x256x12 bits gray scale
CT:Axial scans of entire body-at 1 mm-intervals at 512x512x12—
itsgreyscale — —
Apnatomicalcryosectionccd scanned). Axial images-aimm
intervals-at 2048x1216x24 bits color (bulkd#taset
1871 cross-sections foreach mode

Complete male set 15 GB
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rest of bodﬁﬂ mmqmewa1sﬁ256x256¥12 bltszgray
scale _\ b
C1: Axial scans of entire body at 1 mm intervals at
512x512x12 bitgreyscale
Anatomicalcryosectionccd scanned) : Axial images at
.33 mm intervals at 2048x1216x24 bits color as

opposed td mm for male (bulk ofdataset

» Resultis 5000 cross-sections
— Complete femal



















Vgﬁli Humans

DY VISIBLE
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Application Viewers

Products ba@ on the Visiblel

(requires a Java enabled Web client).

pplications for v | Images from the Visible Human
BEIES s == —_—
— TThe NPAC Visible Human Viewer, developed a

Syracuse University, Is a Java applet that allows you to

extract planar views of the Visible Human mdaiaset

— The Cross Sectional Anatomy viewer from Loyola

Chnicago,

Stritch School of Med

ICINE.




Application\viewers

Products ba@ ‘on the Visihblel

Oroducts based on ﬂﬁa Sible Human Data Set

T he Dissectabled UFHEHLD-R@MEHJE

from Engineering Animation, IHHHMBSQ/

VOXEL-MAN interactive 3-D-atlas on CD-ROM for

Unix workstations done at the Institute of Mathematics

and Computer Science in Medicine, University of

Hamburg
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IHANES

76-1980 1988-1994
mpled: 27,801~  Sampled: 39,695
- Interviewed: 25286 Interviewed: 33,994
=xamined: 20,322 Examined: 30,818

~ 2 mo. and older

bles: age, @ggrx 5000 data variables

health components i ncluded
CarﬁiﬁaSCUI ‘I_I_L'Illlr'lllll'_
allstﬁﬂ@dlse .m_L‘-lr"lilzll_L_
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osteoporosis
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Collatera data and x-rays from:the 1976
1980 Natlﬁﬁal Hih%ﬁ@ﬂ\lutrltlﬁﬂ angc

=xami nati orFSEuweyagNAﬁES HE

athered by National Center for Health
tatistics (NCHS), part of the Centers for
Disease Control In Hyal%wllezlﬂlawjaﬂé

“\Work done in collaboration v on with National
nstitute of Arthritis and M usculoskel etal
and Skin Diseases




~ NHANES]

About 17,000 digitized x-rays.of. lumbar and cervical
regions - Y N
‘0ss section of United States population

_ateral views of cervical-and lumbar spine for persons age
25-14 —_
s 300 platterstotal, 100-140 GB data set

- = Part of uncompressed mageaaaia on-144-5.25" magnete

optical plattersin-a jukebox —

- = Digitized using either &umisys100 or 150 laser spot
scanner/spot size 150 microns

ervical resolution of 1463x1755x12 bits, (5 MB)
bar resolution of 2048x2487x12 bits, (10-MB)




Type — Num Lo-res Storage Hi-res
~~—  Sze  Size
DA (“erV|caI 10%6& 200KB-2GB 5MB%OG

_-'_I“Ii--I-T'Yeh_‘.g OO 400 KB%;B




NHANES multimedia
distributien via Browser

LIBRARY OF
MEDICINE

Contiect




Waebl\ﬂaﬁgsmwser

EiWebMIRS Main Panel
Current Database = NHANES [I
Default Search | Search by Index | Search by Category |

DEMOGRAPHIC FEATURES

[ulale

EXAMINATION FEATURES

Tape Topic WValue

i Abnormality or Curvature < [SEeuTE=I BRI AN RS |Blanl

Litnitation of Motion i Ione

Paiti on Extension D ouhtfil

Pain on Flesion i [linitral

Paiti on Left Lateral Bendin— i Ivlnderate

Pain o Left Rotation [laszitnal

E‘iiiﬂ nn Right T ateral FiF-n_f';I Blank But Apphcahle

Select relations below and press AND or OR to form a query AND > Constructed Query

Age = A0
OR. --» AND

: : e _ s | | Sex=Female
‘Pain on Flexion' and Feature = 'Cervical - Severity of Pain AMND

Expert Mode | Subtopic = 'Pain on Flexion' and Feature = 'Cervical - Severity of Pain'and V' .
4 | 3

Gelect Al Clear |

Subimit Query | New Database... || Quit WebhIRS
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- = A series of demonstrations done with TexasA&M University, MD
Anderson.Cancer Center, Baylor

‘ideo-and audio of NIH |ocated scientific conferences sent via ATM
BENEEITS T —
— Enhanced-access to biomedical research-data———
Wider distribution of data (ATM used In the telecomn
'stem-infrastructure) —




" MJPEG VideoviaATM Techngtogy Demonstrati
%Natm‘ tO M D%_ders I-Vllc-l-'_

— January 21-22, 19?&

(Sponsored by FDA, NtH, CDC, HRSA ——
“Develqmgis Publie Health-Serviee Peticy in Xenotransmtatlon”‘

Bethesda, Maryland

~cop

Cob

Nationwide_ATM

ATM switch ATM switch—|—+— ATM switch
Bldg. 12A Bldg. 12A 38A .
“b45fere” “nih-fore” . linerate

———

/
/

|
|
|
|
|
|
|
|
|
|
:
— l N\
Conference Fore Systems Fore Systems Faore Systems i MCi \
1 ]
I
T

NIH/DCRT

Distribution tovi:D: Institute—for

Anderson Cancer Center Fore System Biosciences an
and UT Health-Sciences Cen ATV-300 Technalogy
via UT Health Sciences (decoder) ATM 155 Mbps line rate Texas A&M

controlroom ATM switch
o000

GOttt LR} X VOV ItGTH

ATM
45 Mbps
Lad
line rate




— MJPEG VideowiaATM Technalogy De

NS AT 1 ¢
W A

%Nat(m] to M. D%ﬂders 1-Vid

~ July15-18,1997

(Sponsored by NitH-and FDA,

“Forum-1997-Gene Therapy”)

AN

— \
Fore Systems| DCRT / MCI
AVA-300 ATM | S

(encoder) facilities|

\
. 1
G| Nationwide ATM }
R&D I
45 Mhps ]

— NEM Bethesda, Maryland

Fare System
ATV-300 Institute for
{decoder) Biosciences

ATM 155 Mbps

: Texas A&M

ATM anmitch

]
7\ VT OWItGH

ATM
45 Mbps

Houston, Texas




:E M JIJPEG VideoviaATM Techn@y D T o = | ] ——

Houston-Academy-of Medicine-Texas Medical Center LibrarytoNLM—————

— (TeeHealth Care 1997 A Computersin Health CareConference)

fale/»]
CobD

Fore Systems
ATV-300 =
(decoder) Fore

SYSIEMS ; Nationwide ATM
A 1M swiich R&D

ATM
155 Mbps 38A/9th Floor] et

(return path
not used)

Institute for
. =1 Biosciences ATM
Glradudalie SCNool Of P
X e Fore System TexasA&M 45 Mbps
Biomedical Sciences g4 X
- AVA-300 ATM switch
pbullding
~ (encaoder)




~ MJPEG VideoviaATM Technology Demonstratit
;EEH ClintealECentertoe M .D. A@EESOH ra N

—Juhe10-11, 1997 —
——— (General-Motors

aANcer Researcn_ Eouno at | on
Annual-Scientific conference
“Cutaneous Malignancies”)

Fore Systems

ATV-300 — / \\
Anaog over (decoder) e MCl

\
coaxial cable VYT - Nationwide ATM \}
B2WI17—~ 1, [ovvitert R&D /
: Fore Systems OO LUt i & netwo
AVA-300 2N
(encoder) —F

.‘_.--

— NEM Bethesda, Maryland
Bethesda, Marytand ~

Fore Systems
ATV-300
(decoder)

I nstitute for
- Sti tut

Biosciences ATM
155 Mbps |
items Texas A&M 45 Mbps
ATM anitch

VOVt G

ATH
20)
DU

fa'd
OGCH

P—And C Cent
D ANGErSoi-Cancer Centet i N -
P HOUSLOM, TEXdas
CONMurorroortt




~ BENEFITS B
Enhanced access to biomedicalimage research data

Wider distribution of data (ATM used in the telecommunication
system infrastructure —

igher resolution Imagdatasetglarger image-files allow for
losslessmages)
=nhances accessibility of multimedia (text and images) databases
Faster network access _
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